A review of the publications on hospital malnutrition in Europe over the last 5 years shows that the incidence and prevalence of malnutrition are still very high: 21 and 37%, respectively. The process of structured nutrition support is still far from being generally implemented, as based on the few studies available. As a result, malnutrition diagnosed on admission to hospital is still associated with adverse clinical outcome (increased length of stay and higher rates of complications).
Introduction
The epidemiology of malnutrition in European hospitals has not been well described as there have been no studies with a random sample of hospitals, departments and patients to allow a true epidemiological picture.
Most studies have been performed 'spontaneously' in individual departments and may not reflect the typical picture. These departments are probably a priori interested in clinical nutrition due to a high number of malnourished patients, or because they belong to a specialty already dealing with nutritional problems such as gastroenterology. The existing data will be reviewed here due to the lack of better data.
In addition, the epidemiology of nutrition care will be covered as this will reflect the potential for improvement.
It is also important to distinguish between studies of incidence versus studies of prevalence. Here incidence will mean malnutrition diagnosed on admission to hospital, reflecting the rate of new cases entering the hospital, and prevalence will mean malnutrition encountered among patients in the departments at a given time. Prevalence will usually be higher than incidence as malnourished patients usually stay in hospital longer.
Prevalence and Incidence of Malnutrition in Hospitals
Here an overview of studies of incidence and prevalence in European hospitals over the last 5 years will be presented. Only studies applying a formally validated nutritional screening or assessment tool in >100 patients has been included. Studies using only P-albumin or other nonspecific plasma 'pseudonutrition markers' are excluded.
The abbreviations used are: SGA = Subjective Nutritional Assessment [1] ; NRS-2002 = Nutrition Risk Screening-2002 [2, 3] ; MUST = Malnutrition Universal Screening Tool [4] , and SNAQ = Short Nutritional Assessment Questionnaire [5] .
A proper epidemiological study of prevalence was attempted in Denmark [6] , albeit restricted to specialties with a suspected high rate of malnourished patients: internal medicine, gastric and orthopedic surgery. Among 33 hospitals with >200 beds, 5 hospitals were randomly selected for each of the specialties mentioned. The end result was 15 randomly selected departments in 12 hospitals. After prior consent, the departments were visited on a day unknown to the staff, and all records (n = 590) were audited for information of nutritional status and care. The prevalence of nutritional risk according to NRS-2002 was 40% in all patients and in individual specialties: 42% (internal medicine); 57% (gastric surgery), and 37% (orthopedic surgery).
In another quasi-epidemiological study in Denmark, the incidence of nutritional risk was described in a random sample of all newly (<24 h) admitted patients (n = 750). The study took place in 3 hospitals selected because of known interest in disease-related malnutrition at the managerial level, and for being either a local, a regional or a university hospital, respectively. The incidence of nutritional risk on admission was 19% according to NRS-2002 [7] .
In a study in 12 Western and former Eastern European countries, and also including a few Middle East countries (Lebanon, Egypt and Libya), 26 departments were selected based on their interest in but limited experience with nutrition care [8] . In this study 5,051 patients were selected randomly on admission among all newly (<24 h) admitted patients. A total of 33% were at-risk according to NRS-2002. The incidence in individual specialties can be seen in table 1 .
In a university hospital in Geneva [9] , 995 mixed medical and surgical patients were screened. The patients were selected as every 10th patient admitted over a 3-month period and were screened on admission by 3 different tools: SGA, MUST and NRS-2002. By these methods, the incidence of malnutrition was 29, 37 and 28%, respectively. Discussion of the validity and other aspects of the methods applied is beyond the scope of the present paper.
In a study in the UK [4] , a prevalence of malnutrition of 39% according to MUST was found in a total of 346 patients. In individual specialties, it was 30% (general medicine), 46% (elderly), 60% (gastrointestinal surgery) and 19% (other surgery). The purpose of the study was to compare different screening tools and therefore the epidemiological relevance of the study was not given a high priority.
In a study in Germany and Austria [10] , 1,886 patients were screened consecutively on admission by SGA in 13 hospitals (7 university, 6 teaching/ community hospitals). Data collection took place over 3 years and it was not specified how the hospitals or time periods of data collection were selected. A total of 27% of the patients were malnourished (SGA B or C), and in individual specialties it was 33% (gastroenterology), 22% (cardiology), 38% (oncology), 56% (geriatrics), 27% (other medical specialties), 15% (urology), and 14% (surgery).
In a study in Poland [11] , every 10th patient admitted to 12 hospitals (4 university, 4 provincial and 4 community hospitals) over a 2-year period was screened for nutritional problems. Among the 3,310 patients studied, 10% had a BMI of <20 on admission.
In Austria [12] , 640 patients were examined for nutritional status. Ten percent of the patients had a low BMI. We only had access to the abstract, so further details cannot be given.
A study in Glasgow screened all patients for malnutrition on admission for 1 week in each of 6 specialties, according to MUST [13] . The incidence of malnutrition was 42% among 242 patients. In individual specialties it was 73% (oncology), 58% (geriatrics), 52% (general medicine), 28% (orthopedics), 26% (surgery) and 34% (plastics).
In the Spanish region of Galicia, a random sample of 376 patients in all hospitals in the region was examined on a specific day for the presence of malnutrition [14] . According to SGA, the prevalence of malnutrition was 47%. Divided into age groups (<65 and ≥65 years), the prevalence in individual diagnostic groups was: 9 and 18% (cardiology); 7 and 20% (respiratory); 18 In a university hospital in Amsterdam [16] , 297 patients with mixed diagnoses were screened on admission by the SNAQ questionnaire and 32% of these were found to be malnourished.
In addition, two small studies, each with about 130 patients, have been performed among medical patients in Madrid, Spain [17] , and among orthopedic geriatric patients in Oporto, Portugal [18] . The studies showed an incidence of malnutrition of 45 and 28%, respectively. Both studies were carried out with SGA and NRS-2002 (results here for NRS-2002 only).
These data are summarized in In total, results from nearly 60,000 patients over the last 5 years are available, showing an average of 30% of the patients being malnourished. The weighted average is 22%, heavily influenced by the large Turkish study. Excluding this study, the weighted average is 24%. The weighted average for all incidence studies is 21% and for all prevalence studies it is 37%. The latter figure is higher that the incidence rate, as would be expected, but the difference must be taken with great caution since neither the same patient populations nor the same methods were used in the 2 data sets.
These rates of malnutrition seem not to have changed considerably compared to earlier periods [21] . In fact, a tendency to the opposite would be expected since admittance to hospital has been restricted to more severe cases in recent years in most European hospitals, but the data available do not allow analysis of such time-dependent changes.
Epidemiology of Nutritional Care
In recent years there has been an increasing awareness about diseaserelated malnutrition in Europe. This is illustrated by the Resolution from the Council of Europe on Food and Nutritional Care in Hospitals [22] . Before the resolution was adopted by the European foreign ministers, the Council performed a survey among the European health authorities in 2001 [23] . The responses showed that in most European countries, nutritional screening on admission to hospital is not performed, food supply simply consists of 3 meals served per day (i.e. very few snacks between the main meals), nutritional support is scarce, inconsistent and usually restricted to special patient groups, and about half of the countries could not provide any information on the existence of nutrition support teams. Among those who could, about 10-15% of the hospitals were believed to have nutrition support teams. The survey also showed that doctors in, e.g., Denmark, Germany, Italy, the Netherlands, and Switzerland, only have a few lessons in clinical nutrition during their university training, whereas doctors in Finland, France, Norway, and Sweden have >15 lessons. For nurses, it was a few lessons in Italy, France, and Portugal, and >15 lessons in Denmark, Finland, Netherlands, Norway, Slovenia, and Sweden.
The council of Europe also identified 5 barriers reported by all European health authorities: lack of sufficient education with regard to nutrition among all staff groups; lack of cooperation between different staff groups; lack of clearly defined responsibilities in planning and managing nutritional care; lack of involvement from the hospital managers, and lack of influence and knowledge of the patients [23] .
There is therefore a major task to educate doctors and nurses. The first step is to define the process of nutrition care, serving as the curriculum to be taught and also serving as a basis for quality management in hospitals. Such a process was described as a guideline by ESPEN [2] . Figure 1 shows the essentials: all patients should be screened for nutritional risk; those not at-risk should be re-screened at weekly intervals; those at-risk should have a nutrition plan worked out, consisting of an estimate of requirements, a prescription of feeding mode (food, supplements, tube feeding or parenteral feeding) and a plan for monitoring, and then, the planned monitoring should be performed. At each of these steps, there may be complex problems which do not allow a standard process to be carried out. In these cases, the process is aided by experts undertaking a more detailed assessment.
With this scheme in mind, we can now turn to some information available about nutrition care in European hospitals.
Of the patients identified as being at-risk in the Danish study mentioned above [6] , the records contained information on BMI, recent weight loss or recent dietary intake (i.e. screening information) in 64, 7 and 10%, respectively. Only 8% of the at-risk patients had a nutrition plan in their records.
Of the 750 patients examined in the other Danish study [7] , only 315 (42%) had any form of nutrition screening performed. Only 64 of 137 at-risk patients (47%) had any form of nutrition plan made, and of 87 at-risk patients remaining in the hospital ≥1 week only 26 (30%) reached a minimum of 75% of their estimated requirements. In this study, the staff taking care of the patients was also asked about the causes of inadequate care when this was identified for an individual patient. The main causes were: lack of managerial instructions to take care of nutrition problems; lack of education in estimating nutritional requirements and knowledge of energy and protein contents of hospital foods, and the patients' reduced appetite. Such questionnaires done in direct relation to failures of well-defined steps in the nutrition care process are prob- Martins et al. [18] 05 and 06 indicate abstracts from that year's ESPEN congress.
ably more likely to accurately reflect the causes of inadequate intake than stand-alone questionnaires given to staff groups without relation to specific patients. In a study in Geneva, Switzerland, of 1,707 patients, it was found that the energy and/or protein intakes of 70% of the patients were below reasonable recommended needs. In only 26% of the underfed patients did the disease and/or treatment play a predominant role in the insufficient intake. This study also indicates a considerable lack of nutrition care.
Lastly, data from audits in the Copenhagen hospitals are presented in figure 2. These audits are performed as part of the accreditation by the Joint Commission International. The hospitals underwent accreditation in January 2002 and January 2005. Documentation of nutrition care is obligatory to obtain the accreditation. It can be seen that the rates of screening and weekly re-screening are reasonably high at 60-70%, while the rates of making a nutrition plan and meeting a minimum of estimated requirements are lower, and even decreasing, after the last accreditation. These results illustrate the difficulty in reaching the final goal in the process, i.e. adequate intake, and also underline the importance of continued attention at the managerial level.
Malnutrition and Clinical Outcome
With a continued high incidence and prevalence of malnutrition on admission to hospitals and a nutrition care process which is far from being generally implemented, it would be expected that clinical outcome continues to be related to nutritional status on admission. Those not at-risk should be re-screened at weekly intervals. Those at-risk should have a nutrition plan worked out, consisting of an estimate of requirements, a prescription of feeding mode (food, supplements, tube feeding or parenteral feeding) and a plan for monitoring. Then, the planned monitoring should be performed. At each of these steps, there may be complex problems which do not allow a standard process to be carried out. In these cases, the process is aided by experts undertaking a more detailed assessment. Based on Kondrup et al. [2] .
In the study in Geneva [9] , it was found that the odds ratio for a prolonged length of stay (>11 days) was 2.5-3.0 in patients identified as malnourished. In the German/Austrian study [10] , the average length of stay was 4.6 days longer in malnourished patients compared to well-nourished patients. In the EURO-OOPS study [8] , the median length of stay was 3 days longer in patients at nutritional-risk and the rate of complications was 3 times higher. With the large number of patients studied, it was possible to demonstrate that these associations were also highly significant when adjusted for a large number of obvious confounding variables (age, sex, surgery, cancer, diagnoses, comorbidity, specialties and geographical region).
Fig. 2.
Audit of nutrition care in Copenhagen hospitals. Semi-annual audits were performed in approximately 1,500 randomly selected records among patients discharged from the 4,500 beds in the 6 Copenhagen hospitals. >75% of req >75% time = intake was >75% of estimated requirement in >75% of the days when the patient was at nutritional risk. 
Discussion
Dr. Elia: On the issue of process and outcome, it is interesting that you have reported an improvement in process but not necessarily in outcome and that raises a number of questions. Is it, for example, that the process is only partially implemented but the whole process should be implemented? Is the premise on which the causal pathway has been established in the first place correct or is it something else? Dr. Kondrup: In this study in the Copenhagen hospitals on 480 patients, we also tried to compare how the departments were performing the individual steps of the process. It does seem that the more they adhered to the structured process, the higher the chances of successfully feeding the patients. It is a good argument that the process is at least a large part of the solution to the problem. During the last survey in Copenhagen, we asked why there was inadequate intake. Again, we found that those without artificial feeding had a much lower chance of being adequately fed. We also left out the question of poor appetite because we realized that it is similar to saying that people do not get fluid in the hospital because they are not thirsty. When we, as professionals, say that the reason the patient is not eating is because he doesn't have an appetite, it really means that we are incompetent in dealing with this problem. So, we took away the appetite question. The most frequent reasons that we found were nausea and vomiting, and the patient was too tired to eat and was not motivated. I think education is a major issue. Once the education question has been solved, other issues become more important and we are now working on nausea, patients being too weak to eat and motivation. We will see if it changes things.
Mrs. Howard: One of the points that struck me was that you picked up on the conflicting agendas in hospital. Our experience has shown that nurses can be educated at the local level, but taken that in the wider context of everything else, doctors have different priorities as do the general managers and senior nurses, who may be responsible for resource allocation and do not see nutrition as a priority. This means that action isn't followed through and isn't valued. This is where one of the major educational drives has to happen. One of the problems we have had has been demonstrating outcome, and the lack of large, conclusive studies which obviously can't be carried out. Have you encountered a similar problem with other disciplines impacting on what you are doing in Copenhagen?
Dr. Kondrup: Yes, of course, there is a lot of competition, but we also had the congratulations of the hospital manager for being successful in putting this topic in the media and the political agenda. In other words, he had completely surrendered to our political lobbying. Now, that is not the final word or victory but it does show that if you can ally with the politicians and the quality management system, then the managers will have to follow. Of course, some resources are needed to get the nurses interested in education. If you start with some interested and positive key nurses, they will spread the message in their organizations. I do not go to the nurse manager asking for some of her nurses to work on this. That would never work. I work with some nurses on the floor who are interested in nutrition and they put pressure on the nurse management system.
Mrs. Reich: Which process will you follow? Say that a new department has started in a large hospital and the doctors or nurses have no knowledge of nutrition, what are the steps to start in order to improve that in practice?
Dr. Kondrup: That is a difficult question to answer but I can share my experience with you. When we formed the nutrition unit, we kept track of all our patients, our success in feeding the patients with food or artificial nutrition, and how the bodyweight changed. We only did this with patients who had been in our care for more than a week, so we had some data. When we had collected information on the first 500 patients, we published an article in the Danish Medical Journal [1] . In about 90% of the patients that were referred we were successful in meeting their dietary requirements and preventing them from losing further weight. When this had been published, we also made a small press release saying that this problem could be solved. I think this is a very good way to gain a clinical reputation, and showing your colleagues that you can do the job. This is a good way to start.
Dr. Van Emelen: You have done a lot of work in the hospital ward; is the situation the same in the homecare environment or worse?
Dr. Kondrup: Unfortunately, I have worked very little with homecare, but I think Dr. Elia has some experience so perhaps he can answer that question.
Dr. Elia: There are different types of care homes, ranging from those that do not require nursing support and those that are nursing homes requiring care support. In general, the more support the individuals require, the more disease is present, and the higher the prevalence of malnutrition. It can be as high and, in some cases, even higher than in some types of hospital wards.
Dr. Silver: A couple of things struck me while you were speaking: one is the availability of food, at least three meals per day, and also the palatability of food is a key factor in whether people consume the food that is available. I know from the United States that hospital food is often very unpalatable and I wonder if you might consider that factor? Dr. Kondrup: One of the reasons we decided on these questionnaires in this way was to get an impression of the relative roles of a number of different factors. Until now, we have had hospital food palatability, consistency, and how it is served incorporated into all our questionnaires, but they still only add up to less than 10% of the total reasons given. At present, I think that the quality of hospital food is not a ratelimiting step. Of course, when everything else is solved with education and nausea, etc., then the food itself will be the rate-limiting step. At present other ingredients of this complex are more important. The food should be edible but I do not think that it is a rate-limiting step.
Dr. Silver: The other thing that struck me is the role of dieticians in the hospitals and healthcare facilities. If a healthcare professional is waiting for a referral or waiting to take action, there is a significant time before a nutrition intervention actually occurs. One of the things you talked about was the need for an educational process, to have active screening assessments. Mrs. Howard brought up reintervention, reassessment and follow-up. One of the problems with healthcare systems universally is that the dietician plays a more subservient role, waiting for a referral or information rather than actively becoming involved as an independent practitioner. Dr. Kondrup: We have chosen the strategy to make the screening, the planning and the monitoring as simple as possible so the departments can do it on their own. Of course, they have to be educated in the principles of this but they should have a standard care plan and be able to deal with most of their at-risk patients themselves. Only when they need assessment, when they doubt something, should they call a dietician or another expert. It is a very important key element for its success that we train the nurses and doctors of the department and give them ownership of the process. If you want people to work for you, you have to give them ownership of what they are doing and find other ways of getting into the process. In my hospital, the chairman of our nutrition committee is a nurse and all the members are nurses from individual centers. I am just there as a consultant and have no formal decisive power. It works very well.
Dr. Bistrian: I have a slightly provocative question. Among the huge number of people who are at-risk and are not being treated adequately, would it be important to identify those for whom nutritional support would make a difference? The infection rates and complication rates are higher in the at-risk but much of that could be the result of their disease and not the nutritional state. Wouldn't it be very useful to have information to identify those people who would particularly benefit from nutritional support because they would be the ones for whom the failure to do so would be most problematic and most worthy of comdemnation.
Dr. Kondrup:
That is a very good question with no simple answer. It leads into a discussion of which screening or diagnosis system to use. For the NRS 2002, we developed it based on all available intervention studies. When does it work and when does it not work? We also tried to independently validate it in a new prospective study where half of the patients identified with this tool were the control patients and the other ones were treated. Those who had the team effort in the subgroup of patients who had complications, their length of stay was shorter. So, I think that we need a tool like this based on when does it work and when it doesn't work, and validate it in a separate prospective study. I think that there is a high chance of these patients benefiting from nutrition support. That is the whole idea of that screening tool.
Dr. Jensen: Throughout the United States, we have mandated screening within 24 h of hospital admission by a joint commission. It is actually not clear what that has translated into, other than unbelievable consumption of resources to achieve this screening throughout the United States. Initially, all the dieticians would literally spend half their time running around screening every single hospital admission for risk for complications of malnutrition. Of course, that was not a very effective use of skilled dietician consultant time. Since then, most of the big teaching hospitals now use nurse's aides or technicians to do this process and collect great volumes of information, some of which may or may not be of some use. It is not entirely clear who is being identified as at-risk, there is no standardization of tools between institutions, who is actually receiving interventions, and whether it is translating into a meaningful difference in outcome. Ultimately, there should be an opportunity to identify a specific subgroups of patients, that could be readily identified by screening, who might be amenable to nutrition support intervention that translates into improved outcomes. Many of the people that we are identifying as at-risk are people with very advanced chronic disease, people with significant underlying inflammatory processes, some of whom may or may not benefit from intervention. It is a great challenge, and mandatory screening in the United States has probably been done for a decade. It is not entirely clear what this has translated into, other than a tremendous use of resources to achieve that.
Dr. Kondrup: You should use a screening tool that, as part of its validity, has predictive validity. Not only can it predict complications but also that clinical outcome will change. As far as we know, our screening tool, NRS 2002, fulfils that criterion. We would also much rather have dieticians working with complicated cases and that is why we try to train the nurses not only in screening but also in the nutrition therapy part of it because, as you see in the quality management system, we keep track of whether patients are getting food or not. So, it is not only the screening but the whole process. When the nurses screen and need assistance from dieticians, we go there and talk to management.
Mrs. Anthony: It is very interesting that you talk about validated tools. I have been working with the American Dietetic Association a little on validating screening tools and one of the problems that we have in the US is that most hospitals are not using a validated tool. They are changing their tool based on resources or whatever. Do you think that any of us are measuring the same thing?
Dr. Kondrup: I agree that, if you look at it from the outside, it is a messy area. There was a study in Switzerland which compared the NRS 2002 with the SDA [2] , and they did not result that far from each other. Of course, there was not 100% concordance but it was not that far off. The SDA is a little complicated as a screening tool for admitting staff because it takes some training. I think we need something lighter than the SDA if we want the nurses to do this. I think the NRS 2002 compares pretty well with the SDA.
Dr. Labadarios: Must we go on with malnutrition in hospitals? It has been around for so long as a concept and has not really brought us very far. Isn't it time to redefine not necessarily the name but what exactly we are talking about? My concern is also on the point that Dr. Elia raised on the process and outcome. The process improved but the outcome didn't. That, of course, is a concern. Regarding the length of stay, you did a correlational analysis on nutritional status and disease severity. Was that a bivariate analysis or did you analyze individually per parameter? Is the severity of the disease the cause of the association, because it then muddles things up a little bit?
Dr. Kondrup: It was a multivariate analysis, so the components of the NRS 2002, nutritional status, severity of disease, which are meant to reflect increased requirements, were entered into the equation with all the other variables shown. Such an analysis shows us the independent influence of each of these variables on the length of stay, and the nice thing is that nutritional status survived in spite of all these other variables. There was a similar analysis done years ago with the SGA and they included a lot of other severity of disease variables seen as prognostic variables, then the SGA disappeared out of the prediction of the length of stay. We were happy that nutritional status and the requirements for the patients survived in the equation.
Mrs. Gailing: This is more a comment than a question. Beyond the benefits for the patient this screening tool will be very useful in the discussion regarding the reimbursement system because it will help to have uniform criteria to support reimbursement in different countries. It is quite messy now because we don't have a simple answer to get these variables right. Definitively, we have to work on a validated screening tool in the future.
